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Abstract :
Rabbit brain monoamine cxidase (MAO) is rapidly inactivated
when 1ncubated with trans-{Co{i~-R-pyricine)4Ci;ICl since ¥

is mwethyl (CMPC) or ethyl (CEPC} group. These ccmplexes inhibis

MAC enzyme with time dependent and concentration dependent
response with Igy value egqual to 8.,3x107% & ix1o-il

respectively. 8.3x10710 M frem CMPC & CEPC inhibkited the MAQ

EnzZyme DY & neneompetitively inhibition type. The values of K
and gy were determined from  the lineweaver-Burk plot. The

YAG enzyme 1s inhibited alsc by methyl pyridine which iz oa
pracusscr ©f these complexes. This inhib.tien increased oy

increasing the concentraction of methyl pyridine.

Introduction

Moncamine oxidase (MAC) {monoamine=0; oxidoreductase
tdeaminatinag. f{flavine-conzaining; EC 1.4.5.:4° ig respensizlie
for the metanolism of blLoc aMLnes in uhe peripheras and
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central nervous system and is therefore important in the
etioclogy cf affective disorders, (Balsa et ;E 1987). Multiple
forms of MAO exist in mammalian liver and brain which have been
characterized by their sensitivity to inhibiter drugs and their
specificity for substrates. The MAO inhibitor drugs are
indicated for the treatment of some forms of mental depression
as well as for scme forms of hypertension. There have been
reports of the endogenous activators (Demish et al 1983) or
inhibitors (Becker €t al 1983) of MAC in the tissues which may
be important in some bpsychiatric conditions. The uptake of MAD
inhibitors may excrts their effect in the central nervous system
(CNS) by increasing the concentration of neurotransmitters in
zhe synaptic cleft, thersfore increasing the duration of action
2f the neurotransmitter as well as the intensity of post-
synaptic receptor stimulation various Pharmacological effects
are thought to depend on the inhibition of the uptake of

specific mocnoamine neurotransmitters (Ritz et al 1987).

The present study was undertaken to investigate the effect
of trans—{Co(3-R-pyridine)4clzlcl, "since R is methyl or
ethyl" on the rabbit brain Mao activity. ‘This compound is
similar (in structure) to phenyl pyridine ans phenyl piperidine
which used in the treatment of depression, so this study may add
some information on the enzyme mechanisms of action and on the

use of the inhibitors or activators in the clinical field.
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Materials and Methods

Preparation of the Complexes

Trans-{Co(3-methy pyridine)yCls;]Cl "CMPC" and trans-{Co
(3-ethyl pyyridine)uCi>] Cl1 "CEPC" were prepared by the
method of Werner and Feenstra (1906) as modified by Elgy and
Wells (1980) where, 23.79 gms of CoCl;. 6H20 were dissolved
in 100 ml water, 37.25 gms of 3-methyl-or 3-ethylpyridine were
drcpped in the CoCl; solution with continuous stirring,
eventually & pink paste was obtained. Chlorine gas was passed
rhrough this peste for several hours i1l the colour of the
mixture turnec to éark green, a2nc then green cryscals was formed

during the passage of the chlorine gas through the solution. The

=

solid was filtered and recrystalized from hot water and repre-
cipitated by adding a few drops cof concentrated hydrochloric
acid. The compiex was filtered and washed with cocld water and
then dried in a vaccuum desiccator. Ceorrect chemica: identify
for methvl and ethyl complex products purity by asing UV
spectra, IR spectra, NMR-spectra and FAB-spectra were carried

out.

Preparation of Rabbit Brain MAO

Rabbits (weight about 1.5 kg, N=4) were decapitated and
allowed to bleed, the brain were removed as guickly as possible,
bletted on filter paper and calculate its weight. All subsequent

procedures were performed at 0-4°C.The brains were homogenized



94

in four volumes (w/v) of C.25 M sucrose, (.1 M sodium phosphate
buffer (pH 7.4) in a Teflon glass homogenizer. The homogenates
were centrifuged at 600 g. for ten minur:s. The supernatant
traction was devided into 3 ml portions in small screw cap vizaisg

and kept frozen at ~30°C for latter assaying of Mao.

Enzyme Assay

Activity of the enzyme {toward benzylamine was determined
according to the method cf Tabor {1954) with 4 reaction mixtuyre
containing 10 uM of benzylamine-HCl,(B-x) ml of sodium Phosphate
buffer, pH 7.4, and x ml of enzyme. The reaction was started by
adding the enzyme sclution and the change in absorbance at 250
nm due to benzaldehyde formation was foliowed at 30°C with a

Beckman model DB-G Sbectrophotometer.,

One unit of acrtivity is defined as the amount of enzyme
catalyzing the formation of 1 uM of benzaldehvde/min under the
assay conditions described. The amount of the product was
calculated from the molar extinction coefficient (E2sopm =

12,800 M~1 (min-1).

Protein content of the enzyme was determined by the method

of modified Lowry (Chnishi andg Parr, 1978).



95

Results

Effect of (CMPC} on rabbit brain MAO

This study demonstrates that CMPC compiex Lnhibit MAO enzyme
since the benzylamine was used as substrate. The inhibition of
MAO  was measured under cenditions of varving Freincubation  time
fzero to 30 minutes), since the ccncentraticn of CMEC compound
was 2.5 x 107%M. It was found that the inhibition increased
with increasing the preincuba<tion time {fig. 1) and also the

degree of MAO :nhibition attained after the prexncubation period

varied with the c¢oncentration cf CMEC. (2x10732 M o
3.3x1078 M} with Igg value equal to 50x "¢° 2M  concentration
(Fig. 2).

Fig (3) shows, the Lineweaver-Burk piot in the absence and

oresence of 8.3x107¢0 M of cMPC. The Ymax Values for both
cases are 42Z22.2 nmole/mg protein/min and 7.4 nmele/mg pretein

min respectively, however <the Kp values are the same vajue

(17.6 uM) This mean that, CMPC inhibi

it

the MAC by & noncompeti-

tively inhibition type and §.3x10°10 1 cause %8

o0

inhibition.

Effect of (CEPC) cn rabbit brain MAO

MAC activities were determined under <he effect of CEPC,
since benzylamine was used as substrate. The concentration of
CEPC complex ranging from 2x10712M tc 3.3%10°8 M were used.

These studies illustrated that CEPC inhibkit the production of
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benzaldehvde and this inhibition increased with increasing the

CEPC cecncentration (Fig. 2).

It was found also that the MAO inhikitisn was clearly time

dependent through the entire time course of the experime ;v

(fig.1).

Fig. (3) illustrates, the lineweaver-Burk plot without or
with 8.3x10710 M of CEPC complex. Th= values of vp.o in
both cases are equal to 222.2 nmole/myg  protsmin and 57.1 mmole-
me  protein/min respectively, however the Kg values are 7.8
u¥.  According to this resulit, we concluded that, the CEPC
inhibit the Ma0 by a noncompetitively innibition  type, since

£.3x10710M cause 743 inhibivion.

Effect ¢f methylpyridine on MAQ activiry

MAG activity was feasured under the effecr cf Metnylpyridi-s

5

(8]

Wi

L is a precursor taking part ip thie cconstituents of the

1

obalt pyridine complex. The enzyme was inhibited by methy.-
pyridine and this inhibition was found incrsase by increasing

the concentration of methyl pyridine (fig. 4.

Discussion
This study illustrates that, the oxidative deamination of

benzylamine by MAO was inhibited by the cobalt PyYridine complex.
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The inhibition of enzyme by this complex was increased by

preincubation time and the concentration of the inhibitor.

We investigated the interaczion of CMPC and CEPC with a
rabbit MAO since benzylamine was used as substrate. The data
indicate that these compounds were a noncompetitive inhibitors
of MAO. 8.3x10710 M of CMPC inhibited the benzylamine deamina-
ticn 68%, wherease §.3x10-10 M of CEPC inhibited 74% of
deamination of benzylamine. 1Ip other werds four cime the
concentraticn of the simpie mernyl PYIldlrne was eguavalent ro
Ont CONCENUration of thne oMpo compliex were found to give aimost

egqua. 63% .nhibition.

The active site of MAC nas been suggested to be composed of

TWC segments.  One seament oDears the FAD prosthetic group, and

£1

azld  residues of the

Site. The amainc acid Emiuence ansaiysis of the

et a., 1%71; Nagy anc Szlach, 1981; walker
g lf‘ 1271 vy, L9E1D, isclated after corplete proteolytic
digestion of purified beef liver MAO~-B and human placenta-MAC-4,
has revealed taat the ¥aD is linked through the cysteine residue
tc the same penta peptide (Ser~Gly—Gly—Tyr) for both MAO-a and
MAO-B.

The resuits indicate that the trans—[Co(3—methyl

pyridine)y ClzICl "cMPC"  ang trans-[Co(3-ethyl pyridine)y
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CiziCl "CEPC" are not bound at the substrate binding site but
4t some other hinding site on  <he enzyme which indicated “rom

the structure acrivity relationship betweern the simple methyl

pryridine and the cobait pyridine complex, CMPC (ané also between
CHMPC and CEPC: interace with €enzyme  substrave hydrolyse

activities. It may bound at the FaD bPinding size.
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